Introduction
The rational design and assembly of coordination polymers are of current interest because of their fascinating topologies and potential applications in gas storage, luminescence, separation, catalysis, magnetism, drug delivery, and so on [1 -5] . It is well known that the structures of coordination polymers are dependent on several factors, such as the organic anions, metal cations, N-donor ligands, pH values, and reaction temperatures [6 -10] . Among these, the organic anions play an important role in the construction of coordination polymers with fascinating architectures [11 -13] . Polycarboxylate ligands are good candidates for the construction of coordination polymers and have arisen a good deal of interest [14] . So far, benzene-multicarboxylate ligands, such as 1,4-benzenedicarboxylate, 1,3-benzenedicarboxylate and 1,3,5-benzenetricarboxylate, have been widely used in the construction of coordination polymers owing to their versatile coordination behaviors [15 -17] . However, less attention has been paid to the Nheteroaromatic carboxylates involving a pyridinium core. On the basis of the above consideration, we synthesized the flexible dicarboxylic acid ligand 3-carboxy-1-(4 -(2 -carboxy)biphenylmethyl)-2-oxidopyridinium (H 2 L) (Fig. 1) . The L 2− ligand has two carboxylate and one phenolate group at terminal position, therefore it can show varying coordination behaviors. On the other hand, the phenolate oxygen atom of the L 2− ligand can also be involved in the formation of intramolecular hydrogen bonds, stabilizing the whole structure.
In this work, a novel 2D coordination polymer [Mn(pyphen)(L)] (1) has been synthesized under hydrothermal conditions. Its structure has been determined by single-crystal X-ray diffraction analysis, and the compound was characterized by elemental analy- sis, IR and UV/Vis spectroscopy, and its optical band gap. 
Results and Discussion
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in a distorted octahedral coordination geometry (for symmetry operations used see Table 1 ). (Fig. 3) . In this way, L ligands link neighboring Mn(II) atoms to generate a layer structure (Fig. 3) . In the layer, two pairs of L ligands form strong π-π stacking interactions (centroid-to-centroid distance of ca. 3.63Å and faceto-face distance of ca. 3.51Å) (Fig. 4) . These π-π stacking interactions further stabilize the 2D structure of 1. From a topological perspective, if each Mn(II) dimer can be regarded as a 4-connected node, and each L 2− dianion can be considered as a connector, the layer can be described as a (4,4) network (Fig. 5 ).
As shown in Fig. 6 , the adjacent layers are stacked in an ABC fashion. It should be pointed out that although some coordination polymers based on 1,10-phenanthroline derivatives have been reported, examples constructed by Nheteroaromatic carboxylates involving a pyridinium core and 1,10-phenanthroline derivatives have never been observed. It is noteworthy that the structure of 1 is entirely different from that of the related compound [Mn(L1)(H 2 O) 2 ] n [18] , where L1 2− ligands link neighboring Mn(II) atoms into a 3D pillared-layer framework with left-and right-handed helical chains. lower energy band from 250 to 300 nm can be considered as π * → π transitions of the ligand.
Optical band gaps of 1
Some coordination polymers have been reported to be promising semiconductive materials [19] . Encouraged by this, the conductivity potential of compound 1 was investigated. The diffuse reflectivity for 1 was measured to get its band gap (E g ), which was defined as the intersection point between the line extrapolated from the linear portion of the adsorption edge in a plot of the Kubelka-Munk function F versus the energy E and the energy axis. The Kubelka-Munk function, F = (1 − R) 2 /2R, was transformed from the recorded diffuse reflectance data, where R is the reflectance of an infinitely thick layer at a given wavelength. The F against E plot is illustrated in Fig. 8 . The E g value assessed from the steep absorption edge for compound 1 is 3.24 eV, which indicates that compound 1 is a potential semiconductive material.
Magnetic properties of 1
The temperature-dependent magnetic susceptibility data of compound 1 have been measured at an applied magnetic field of 1 kOe (1 kOe = 7.96 × 10 4 A m −1 ) in the temperature range of 2 -300 K (Fig. 9) . For 1, the χ m T value at 300 K is 3.93 cm 3 mol −1 K, which is lower than the expected value of 4.38 cm 3 mol −1 K expected for uncoupled Mn(II) ions (S = 5/2 and g = 2) [20] . Upon cooling, the values keep almost constant from 300 to 40 K (3.83 cm 3 mol −1 K), and then quickly reach a minimum value of 0.55 cm 3 mol −1 K at 2 K. This feature shows the occurrence of a weak antiferromagnetic interactions between the Mn(II) ions of the dinuclear units.
Experimental Section
General All materials were of analytical or reagent grade and used as received without further purification. Elemental analysis was carried out with a Perkin-Elmer 240C analyzer. The FT-IR spectra were recorded from KBr pellets in the range 4000 -400 cm −1 on a Mattson Alpha-Centauri spectrometer. Diffuse reflectivity was measured from 200 to 800 nm using barium sulfate as a standard of reflectance. Temperaturedependent magnetic susceptibility data for compound 1 were measured on a Quantum Design MPMSXL SQUID magnetometer under an applied field of 1 kOe over the temperature range of 2 -300 K. 1660s, 1597s, 1577s, 1544s,  1484m, 1439w, 1389w, 1356m, 1213w, 1168w, 1118w , 1080w, 1064w, 997w, 931w, 815w, 776m.
Synthesis of compound

X-Ray structure determination
Single-crystal X-ray diffraction data for 1 were recorded on an Oxford Diffraction Gemini R Ultra diffrac- tometer with graphite-monochromatized MoK α radiation (λ = 0.71073Å) at 293 K. The structure was solved by Direct Methods with SHELXS-97 [24, 25] and refined by full-matrix least-squares techniques using the SHELXL-97 [26, 27] program. Non-hydrogen atoms were refined with anisotropic displacement parameters. Carbon-bound hydrogen atoms were generated geometrically. Details are summarized in Table 2 . CCDC 905828 (1) contains the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data request/cif.
